Objective: To determine the levels of and factors associated with the use of nutritional supplements by children participating in the National Study of Health and Growth (NSHG). Design: Cross-sectional study. Setting: Fifty-six study areas in England and Scotland. Subjects: Fifteen thousand, two hundred and seventy ®ve children aged between 4 and 12 y. Interventions: Parental completion of a self-administered questionnaire on the child's health, social background and supplement use. Height, weight and skinfold measurements. Results: An 88% response rate to the supplement question, 15.9% of responders reported using a supplement. Multivitamins were the most commonly consumed supplement (84%) with 52% taking a supplement daily. Younger children, those whose mothers reached further education, whose fathers were in non-manual occupations or who lived in the Midlands or South were signi®cantly more likely to use a supplement, as were children from smaller families or whose parents were non-smokers. There was no signi®cant association between supplement use and sex, height, birthweight, length of gestation, father's education, number of parents in the home or vegetarianism. Signi®cant differences were found in the use of supplements between the ethnic origin groups. Children of Afro-Caribbean, Asian or other origin were more likely to take a supplement compared to white English and Scottish groups. There were differences in the type of supplements used with Afro-Caribbean and other origin children using more cod liver oil.
Introduction
Nutritional supplements are now more widely available and are targeted at speci®c groups of the population including children. There is variation in the reported rates of supplement use with most information coming from the US, where estimates of use by children range from 28% amongst 5±10 y olds (Looker et al, 1987) to 53% in a group of 3±9 y olds (Breskin et al, 1985) . There is little information on supplement use in the UK. A dietary survey of 12 y olds in Northumbria found that 5% had taken a vitamin/mineral supplement on more than one occasion during the study period (Adamson et al, 1992) . Differences in estimates of supplement use will be due partly to the way in which supplement use itself is de®ned as well as on the method of sample selection.
Information about who uses supplements suggests that amongst children it is those who are the least likely to need a nutritional supplement that are the most likely to receive one (Gascon-Barre Â et al, 1973; Breskin et al, 1985) . Parents with higher levels of education and income are more likely to give their children supplements (Bowering & Clancy, 1986 ) and a decrease in supplement use with declining social class was reported in the Netherlands (Dorant et al, 1993) . Several studies have compared nutrient intakes from dietary sources amongst supplement versus non-supplement users, those taking supplements being more likely to have higher micro-nutrient intakes from food compared to the non-supplement users (Bowering & Clancy, 1986; Looker et al, 1987) .
Using information collected as part of the NSHG in 1992 and 1993 we looked at levels of supplement use amongst primary school children living in England and Scotland and examined behavioural, biological and socioeconomic factors associated with their use.
Subjects
There were 15 275 eligible children aged 4±12 y attending primary schools in England and Scotland that participated in the NSHG in 1992 or 1993. The NSHG is made up of three separately selected samples, an English and a Scottish representative sample and an English inner city sample. The`representative' samples contain children from schools selected by strati®ed random sampling with characteristics found to be similar to that of the general population (Rona & Chinn, 1986) . The`inner city' sample includes children attending primary schools in ten areas that are characterised as`inner city' and a further ®ve with a high percentage of families of Afro-Caribbean background and ®ve with a high proportion of families originally from the Indian subcontinent (Rona & Chinn, 1986) .
Methods
The child's parent or guardian was asked to complete a self-administered questionnaire with questions about the child's health and social background. In addition the 1992 and 1993 questionnaires asked about the child's use of food supplements, speci®cally whether they had taken a food supplement, for example vitamins, vitamin and mineral tablets, in the last month, the type taken including the brand name and the frequency of use (daily, weekly, monthly, less than once per month). Questions were intended to identify the use of vitamin and mineral supplements such as tablets and preparations taken in addition to meals. The wording of the questions referred to`food' supplements and although there is some ambiguity in this term it was interpreted by parents to mean vitamin and/or mineral supplements. Children's heights were measured in school by trained nurses, using a portable Holtain stadiometer following Tanner et al (1966) methodology, and recorded to the last 0.1 cm with 10% of measurements checked by a ®eldworker from the study team. Ethnic groups was assessed subjectively by a member of this team. This information along with the language spoken at home was used to allocate the children to one of the following origin groups: White English representative sample; White inner city; White Scottish representative sample; Afro-Caribbean; those originally from the Indian sub-continent (subsequently referred to as the Asian group); other and non known. The study has been reported in detail elsewhere (Chinn et al, 1989) .
Statistical analysis
Biological, behavioural and socio-economic variables from the questionnaire were categorised and a`non known' category de®ned for each variable. The chosen variables were age, sex, height, ethnic origin, region, birthweight, length of gestation, father's level of education, father's social class, one or two parent family, number of children in the home, total cigarettes smoked in the home by the parents and whether the child was a vegetarian or not. The type of supplement was coded according to the brand name and the description of the supplement provided by the parent. These were then assigned to one of the following groups: multivitamin/mineral; speci®c vitamin/mineral; other; not known. For the frequency of supplement use the categories were daily, weekly, occasionally and not known. Height standard deviation (s.d.) score was calculated for each child to standardise for increasing mean and standard deviation of height with age, for boys and girls.
A logistic analysis using GLIM (Francis et al, 1993 ) was used to assess the independent association between the chosen variables and the dependent variable supplement use. All of the chosen variables were included and their independent effects assessed, and those with no signi®cant association with supplement use were removed by backward elimination from the model. Odds ratios and 95% con®dence intervals were calculated for the signi®cant variables.
Results
A response to the supplement question was received for 13 483 (88.3%) of the 15 275 eligible children, 2143 (15.9%) of responders reporting yes to supplement use in the previous month. For the question on type of supplement used 2058 (13.5%) described the supplement type. Eightyfour percent of supplement users took a multivitamin/ mineral supplement, 8.8% a speci®c vitamin or mineral tablet and 7%, another type of supplement. Information on the frequency of supplement use was given for 3324 (21.8%) of the eligible children, with 52% of responders using a supplement daily, 10.5% weekly and 37.5% occasionally. These include children who took supplements other than in the month prior to completion of the questionnaire. Table 1 shows the frequency of supplement use according to selected variables from the questionnaire. As there was no signi®cant difference in supplement use between boys and girls the results are not reported separately by sex. Age, origin, mother's eduction, father's class, number of children in the family and total number of cigarettes smoked in the home were all signi®cantly and independently associated with supplement use (Table 2 ). For age there was a signi®cant trend for decreasing supplement use with increasing age (w 2 65.2, df 1, P`0.001). There was no signi®cant difference in supplement use between Values are frequencies with the percentages for each category in parentheses.
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White inner city, White representative and Scottish children whilst amongst Asian, Afro-Caribbean, other and not known groups there was signi®cantly more supplement use. There were regional differences in supplement use with children in Scotland using supplements signi®cantly less and children in the South and Midlands signi®cantly more compared to children in the North. The distribution of the different types of supplement by origin groups are shown in Table 3 . Over 90% of those that reported yes to supplement use speci®ed the type of supplement used by the child for all the origin groups apart from the Asian group, where 85% of users speci®ed the type taken. Multivitamins were the most commonly consumed supplement amongst all of the origin groups. Patterns of supplement use were similar amongst the White inner city, White representative English and Scottish groups and those of Asian origin (Table 3) . Afro-Caribbeans took more cod liver oil and combinations of separate supplements whilst those in other origin group also used cod liver oil more than the white English and Scottish groups (Table 3) .
Discussion
Approximately 16% of children in England and Scotland were taking a nutritional supplement in the month prior to completing the questionnaire. This is less than reported rates for children in the US (Cook & Payne, 1979; Breskin et al, 1985; Kovar, 1985; Looker et al, 1987; Bowering & Clancy, 1986 ) and the Netherlands (26% of 4±12 y olds (Dorant et al, 1993) ). Lower levels of use were found in an Australian sample of 8 y olds where 8.5% used a supplement (Margarey et al, 1987) and in a dietary survey of 11± 12 y olds in the UK where there was a 5% level of supplement use (Adamson et al, 1992) . Differences in study design, particularly sample selection and de®nition of supplement use make comparison between studies dif®-cult. Our study used a large sample of children and had a good response rate to the supplement questions. In 1992 and 1993 nutritional supplements received widespread media attention in the UK as a result of the publication of several studies looking at the effects of supplements on non-verbal intelligence in schoolchildren (Benton, 1992; Nelson, 1992) and this may have had an in¯uence on parental awareness and interest in the use of supplements at this time.
Amongst our sample supplements were used signi®-cantly more by younger children, those whose mothers had reached further education, whose fathers were in nonmanual occupations or who lived in the Midlands or South. Similar results have been found by others (Gascon- Barre Â et al, 1973; Kovar, 1985; Bowering & Clancy, 1986; Dorant et al, 1993) . The number of children in the household and total cigarettes smoked in the home were also signi®cantly associated with supplement use, variables that have not been considered in other studies. We found a signi®cant association between supplement use and origin, with differences in the rates of supplement use between the ethnic origin groups and the types of supplement used (Table 3) . When we compared supplement use in the white English, white inner city and white Scottish groups there was no signi®cant difference in the use of supplements by these groups of children.
Amongst the total sample of children multivitamin/ minerals were the most commonly used supplement (84%). Other studies have also found this to be the case for children (Cook & Payne, 1979; Bowering & Clancy, 1988) . Relatively few children took a speci®c vitamin or Patterns of supplement use were similar to those found in other studies with most children taking a supplement daily (52%). In our sample 37.5% used supplements irregularly and 10.5% on a weekly basis. It has been suggested that the use of nutritional supplements tends to be indiscriminate and not based on nutrient requirements or matched to needs (Gascon-Barre Â et al, 1973) . There is some evidence that for children there is no case for the widespread use of supplements (DoH, 1989; Ruxton et al, 1993) and encouraging a varied, balanced diet is regarded as preferable to a less adequate one plus supplements (CPG, 1991) . Recent studies suggest that certain groups of children may be at particular risk of consuming a`poorer' quality diet, examples include older girls (Doyle et al, 1994) , children from families of lower social class (Adamson et al, 1992) and lower income (Nelson et al, 1993; Doyle et al, 1994) . Our ®ndings support the view that generally children who would be expected to have the least need for a supplement according to socio-economic variables (father's occupation, mother's education, number of children in the home) are signi®-cantly more likely to receive one. This gap between possible need and actual use also applies for some other variables that we looked at. Children whose parent smoke may have an increased requirement for antioxidant vitamins as a result of high numbers of free radicals present in cigarette smoke (Jendryczko, 1993) . In our sample these children were signi®cantly less likely to get a supplement compared to children whose parents were non-smokers, supplement use decreasing with increasing number of cigarettes smoked. We also found that supplement use decreased with increasing age, older children having been identi®ed as a group that could be at risk of low intakes of some micro-nutrients, possibly as they have greater control over their food choice and intake than younger children (Ruxton et al, 1993) .
Supplement use was signi®cantly and independently associated with ethnic group, with no signi®cant difference in use between white representative and white inner city children. The white inner city sample were selected on the basis of high prevalence of male unemployment, overcrowding or shared household amenities (Gulliford et al, 1991) and so could be expected to have lower levels of supplement use. When ethnic classi®cation was considered the suggestion that those who are most likely to receive a supplement are least likely to need one was not supported. For the Afro-Caribbean, Asian and other origin groups there was signi®cantly more supplement use compared to White English and Scottish children, which may be due to cultural rather than socio-economic factors. Cod liver oil is traditionally used as a supplement by Afro-Caribbean adults and children and is believed to insure general good health and strong bones, a tradition which has continued amongst the Afro-Caribbean community in Britain.
Conclusions
English and Scottish children are using low levels of nutritional supplements compared to reported rates amongst children in the US. However, variables associated with supplement use amongst our sample are consistent with those found in other studies. Ethnic variations in the levels of supplement use have been identi®ed and children of Afro-Caribbean and other origin groups are using different types of supplements. We suggest that the pattern of supplement consumption is related more to beliefs and cultural background than health needs.
